ABSTRACT There has been considerable disagreement about the prognostic value of bronchoalveolar lavage lymphocyte measurements in patients with sarcoidosis. This study looks at the influence of the type of disease presentation and the time since onset of symptoms on lavage fluid lymphocyte profiles in 99 patients studied at the time of their initial diagnosis. Patients who had an acute inflammatory onset of disease with erythema nodosum (n = 32) or acute uveitis (n = 17) almost invariably had high T lymphocyte helper: suppressor (TH: TS) ratios (mean 10-1, 95% confidence interval 7T7-12 5) and had a higher proportion ofT lymphocytes in cells obtained at lavage (40%, 35-46%) than patients with a pulmonary presentation (n = 38) (TH: TS 2-9, 0 2-5-7; T lymphocytes 21%, 15-27%) or those studied after resolution of erythema nodosum (n = 12). The patients with recent erythema nodosum had the highest TH : TS ratios of any group (I0 4, 8 l1-127). Thus lavage T lymphocyte percentage and TH : TS are highest in patients with sarcoidosis studied soon after an acute onset with an inflammatory condition such as erythema nodosum or uveitis. Patients with an acute onset of sarcoidosis have a better prognosis than those with a more insidious presentation. The major influence of type of disease presentation and, in the case of patients with erythema nodosum, of time since onset of symptoms may in part explain why different centres have reported such diverse results regarding the value of brochoalveolar lavage in predicting outcome in sarcoidosis. Studies where the case mix of patients includes a high proportion of patients with acute onset will not find a high TH : TS ratio or increased numbers or proportions oflavage lymphocytes to be indicators of a poor prognosis.
Introduction
Widely conflicting results have been reported from studies evaluating the utility of bronchoalveolar lavage in assessing the prognosis of patients with pulmonary sarcoidosis. Protagonists of the value of studies on lavage fluid have asserted that the intensity of the T lymphocyte response at the time of initial lavage in sarcoidosis has a prognostic significance. Thus in assessing the degree of alveolitis based on the proportion of T lymphocytes recovered by lavage and gallium-67 scanning Keogh et al' found that "the high intensity state is almost always followed by functional deterioration." Hollinger et al2 suggested 6 that responsiveness to steroid treatment can be predicted by analysis of the percentage of lymphocytes recovered by bronchoalveolar lavage before treatment. Others have suggested that the ratio of lymphocyte subtypes, specifically a high helper-inducer T lymphocyte: suppressor-cytotoxic T lymphocyte (TH : TS) ratio, is the best lavage fluid indicator of poor prognosis.34 In direct contrast to these conclusions are the findings of several studies that show a lack of any prognostic value of either lavage T lymphocyte percentage-7 or the TH : TS ratio.89 In the more recent publications a consensus seems to have emerged that "isolated" bronchoalveolar lavage results are not of prognostic significance.
The disparity between the conclusions from different centres is striking. Methodological variations between studies might account for some of these differences. Given the great heterogeneity of sar-Prognostic value ofbronchoalveolar lavage in sarcoidosis coidosis, however, the conflicting conclusions would seem more likely to arise, at least in part, from differences in the study populations. Such differences between study populations might include (1) the point in the natural history of the disease at which the study was carried out, (2) the type of disease presentation, and (3) racial and genetic differences.
The manner of presentation of pulmonary sarcoidosis may range from acute onset with erythema nodosum and bilateral hilar lymphadenopathy to chronic infiltrative pulmonary disease, where the exact time of onset may be diffcult to assess. As the time of onset of erythema nodosum is accurately known, patients with sarcoidosis presenting with erythema nodosum represent a privileged model in which to study the earliest immunological events of the disease. Valeyre et al have previously shown that the percentage of lymphocytes in lavage fluid is raised in patients with sarcoidosis and recent erythema nodosum.'°O ur study set out to examine further the influence of the type and mode of presentation of sarcoidosis on lavage fluid lymphocyte numbers and subtypes. Our hypothesis was that differences in presentation and time since onset of symptoms are important factors in explaining the disagreements between investigators about the prognostic implications of lavage fluid cellular indices such as the T lymphocyte percentage and the TH: TS ratio.
Methods

SUBJECTS
The study group comprised 99 patients, all white, with recently diagnosed sarcoidosis. All investigations and follow up examinations were carried out at one centre, St Vincent's Hospital. No patient received systemic corticosteroid treatment before bronchoalveolar lavage.
The diagnosis of sarcoidosis was based on a combination of (1) the clinical history and the radiological findings, (2) the presence of non-caseating epithelioid cell granulomas in biopsy material, and (3) the exclusion of infectious disease, extrinsic allergic alveolitis, and exposure to inorganic material that could induce granulomas. In most cases the biopsy material was obtained at mediastinoscopy (n = 57); 20 patients had a positive Kveim test response and in the remainder the histological appearance of tissue obtained from palpable lymph nodes, skin, or transbronchial lung biopsy specimens was consistent with sarcoidosis. Radiological evaluation included the Siltzbach staging procedure" (stage 0-normal chest radiograph; stage 1-bilateral hilar lymphadenopathy; stage 2-lymphadenopathy and pulmonary infiltration; stage 3-pulmonary infiltration without adenopathy.
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The control group consisted of 14 subjects-eight healthy volunteers and six patients with normal chest radiographs who had undergone diagnostic bronchoscopy and who had had a normal chest radiograph and lung function for one year.
Patients with sarcoidosis were divided into the following groups on the basis oftheir clinical presentation: Acute erythema nodosum (n = 32): patients who presented with acute erythema nodosum and who had bronchoalveolar lavage performed within two months of the development of acute lesions (stage 0-one patient, stage 1-17 patients, stage 2-13 patients, stage 3-one patient; 21 non-smokers and 11 smokers).
Old erythema nodosum (n = 12): patients who had presented initially with erythema nodosum and who had lavage from two to six months from resolution of the skin lesions (stage 0-one patient, stage Premedication with atropine and pethidine was routinely used. Patients were further sedated with 5-10 mg of parenterally administered diazepam as required. The lavage was performed in a segmental or subsegmental right middle lobe bronchus. Before the lavage the bronchus was anaesthetised with 2 ml of 1% lignocaine hydrochloride. The bronchoscope was wedged in a subsegment and 180 ml of normal saline was instilled in three 60 ml aliquots. The mean volume of fluid recovered was 94 (SD 27) ml after it had been filtered to remove mucus. The lavage fluid was centrifuged at 500 g for five minutes to recover cells. 
RADIOLOGICAL STAGE AND LAVAGE RESULTS
The relation between radiological stage and cellular profiles in the two acute inflammatory groups (acute erythema nodosum and uveitis) and the groups presenting with symptomless radiographic abnormality and with the respiratory symptoms is illustrated in the cross tabulation tables (tables 3 and 4). There was no significant difference in T lymphocyte percentage There was a mean improvement in pulmonary function in all patient groups during follow up (mean 22 months). Only the erythema nodosum group, however, showed significant spontaneous improvement. Untreated patients with erythema nodosum (n = 29) improved their FVC % predicted by 7% (3-2-10-2) while untreated respiratory patients (n = 12) showed no significant improvement (p < 0-001 for difference between change in FVC in erythema nodosum group v respiratory group). 
Discussion
The most striking findings in this study are the very high TH: TS ratio and the high percentage lymphocyte count in the lavage fluid of patients with sarcoidosis presenting with an acute onset such as erythema nodosum or uveitis. We cannot be certain whether this intense alveolitis is a reflection of some factor associated with the clinical presentation or whether it is related to the early point in time when the disease was studied. Our data show that the alveolitis of patients with erythema nodosum is related predictably to the time of presentation. Patients in the other disease presentation categories showed no time related differences in the percentage of lymphocytes or the TH TS ratio in lavage fluid. Direct comparison between groups of patients is probably invalid as estimating the exact time of onset of respiratory symptoms, for example, is much more difficult than assessing the time of onset of erythema nodosum. Furthermore, the activity over time ofboth uveitis and respiratory symptoms, which often pursue a relapsing course, is much less predictable than that of erythema nodosum, which usually resolves quickly. For patients with erythema nodosum the intensity of the lymphocyte response is largely dependent on the time since onset of the disease, although we cannot rule out the influence of some factor specific to the mode ofclinical presentation. Finally, chest radiographic stage, assessed by the Siltzbach classification, was not an independent influence on the results of lavage lymphocyte analyses.
It has been suggested that a "high intensity alveolitis," indicated chiefly by a high percentage lymphocyte count in the lavage fluid, presages progressive disease and dictates the necessity for steroid treatment.'14 Erythema nodosum is a presentation of sarcoidosis generally recognised as heralding the most benign form of the disease'5; this observation was confirmed by the very significant spontaneous improvement in our untreated patients with erythema nodosum. The apparent contradiction between the studies that have found lymphocytosis of the lavage fluid to be a prognostic indicator and this present report is best explained on the basis of differences in the case mix of the populations in the various studies.
Clearly any study such as ours that includes a high proportion of patients with an acute inflammatory onset will not find that either increased lymphocyte numbers or an increase in lavage lymphocyte percentage or an increase in the TH: TS ratio correlate with a poor prognosis. Our data do not explain all of the conflicting conclusions of other studies. Methodological differences in lavage protocols have also been shown to influence cell yields and differential counts; the site of lavage, the volume of saline instilled, the choice of aliquot sampled, and the type of specimen concentration used may all influence the results obtained. '6' Furthermore, racial and genetic differences between study groups will influence the conclusions reached. '8 Even when very similar groups are compared some differences may still be encountered. The original observation of a high percentage of lavage lymphocytes in patients with sarcoidosis who have erythema nodosum was made in 14 patients described by Valeyre et al,' but there are differences between the results of that study and the present report. Valeyre and colleagues found that lavage lymphocyte percentage increased during the first eight weeks after onset oferythema nodosum; in striking contrast, we found a fairly predictable steady decline in lavage lymphocyte percentage after the onset of erythema nodosum. Additionally, there are inexplicable differences in pulmonary function between their patients and ours; 12 of their patients had a carbon monoxide transfer factor (TLCO) value of less than 80% predicted; our patients with erythema nodosum almost invariably were normal both in TLco and in other pulmonary function indices.
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There is now a consensus that while cellular analyses of lavage fluid have provided valuable information on the mechanism of disease progression in sarcoidosis their usefulness as accurate prognostic indicators is becoming increasingly questionable. Our 
